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MITRAL VALVE ANGIOPLASTY RING AND METHOD 
BACKGROUND 

angioplasty ring and a met nod - implanting a antral valve 
5 a - . " v - - „ ^ < r * ;>n~ „ ; . 

Mit * insuf f ici i\cy, a •> S. regurgitation, is 

a common cardiac abnormality wherein the heart's initial valve 
does not properly close . 

In a normally functioning heart, oxygenated blood passes 

10 from the left atrium through the opened ultra., valve and into 
the left ventricle when the left ventricle is in a relaxed 
state. When the left ventricle contracts, the blood is 
pushed out of the left ventricle thereby closing the mitral 
valve to prevent blood Hewing back or regurgitating into the 

15 left u r;c t yh 

is pumped out of the heart and directed to the rest of the 
body, 

With mitral insuf fx ciencya the mitral valve does not 
fully close and a portion of blood leaks back into the left 

20 atrium when the left ventricle contracts. As a result, the 
heart has to work harder by pumping not only its regular 
volume of blood, but also the extra volume of blood that 
regurgitates hack into the * atrium. The added workload 
creat * undue st the left ventri a st 

25 can eventually wear out the heart and result in death when 



the condition is pro longed arc severe enough. Consequently,, a 
: a ^"e ' 

1 val i ast >- p; I 1 $ 

5 treating xrd.tr a I irsuff i ciency., s ir.acu gh :,:::>er urea cments are 
which include rej repaii the 

mitral valve leaflets, and shortening or replacing the 
chordae tendinae. Mitral valve nunaioplasty is the 
reparatio-f f the sitr; •/;; a us which tfsct 

10 closure of the leaflets by reestablishing the sire and shape 
of - > m ■■ tr< most 

coseonly incorporates the use of a mitral angioplasty ring 
wherein the ring is implanted an tne mitral valve stimulus. 

There are three basic types of mitral annulopiasty rings 
IS used in annuloplasty procedures. They include a rigid ring, 
a flexible ring and a combined ring that has both a flexible 
component and a rigid component. 

Due to their inflexibility, the rigid rings dictate the 

20 valve iron is iie>: ; >S] >ns cove - ft! 

heart. However, with a rigid ring the annul us is not able to 

the pumping act ic * the 
heart, As a result of the rigidity, the physiologic factors 
i r a - !■ ' - ; ^ . ve f c :,;» ; - ; il„, v.^j 

25 ? < e r x k: v? ) 

: u the* irawb« i r.h r.i 16 no; is hat , ^ car 
ind i heart c ys anterior motion in 
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5 obstruction of Che left ventricle's outflow rn set . 

Overall, rigid anninlopiasty rings do not allow the 
mitral valve annnies i:: reestablish its normal shape and f.oro 
as dictate c ctios " 1 pen rhe s and 

contour ) the innulus is estsbi shed fo> t < Inflexil s ? re 

ID and form of the ring itself, 

Flexible rings made of Dacroo cloth, unlike the rigid 
rings., can allow the mitral valve aanulas to move and flex as 
the heart contracts and relaxes. However, several drawbacks 
still exist. Proper shape and contour of the annulos is 

15 necessary in order for the mitral valve leaflets to close 
effective ( \ N f the f \ i eg t~ 

predisposition to crimp during implantation. Crimping can be 
detrimental to the valve annul us, sometimes resulting in a 
mitral orifice that is too small. This can lead to stenosis 

20 of the vaivs Fur rsiors, eeitner id lex 

the combined rings will remain £ legible indefinitely after 
annuicpiastyc Sines the rings are secured in place by a line 
of v. ru > . - - - ■> v ,o 

resultant stiffening of the annul us inevitably develops. This 

25 s sxit i Jexing and t 

of the bea part the left ventricle an he re fore 

the h rrt lann I £uru i s op! maliy. 
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SUMMARY 

The annuicpiasty ring of the present invention is a 
combined .ring which comprises & first section that is 
> o vt - ' - - - . > F ring 

5 can be reaoiiy . - o fir ~ an:vrius of any particular 

the pre t inve rnepr is in; - the 

fat pad of the atrioventricular groove which surrounds the 
mitral valve annulus. The method does not requires a series 

10 of sutures extending throng}; its mitral valve annulus tissue 
to hold the ring in place, Resultant scarring and stiffening 
of the annul us is thereby substantially eliminated. 

The ring of the present invention when combined with this 
method of the present 1b vent ion is positioned, in the fat pad 

15 of the atrioventricular groove ucPacent to the mitral valve 
axmulus. The flexible section of the ring extends adjacent 
to the flexible posterior portion of the annulus, while the 
rigid section of the ring spans the substantially rigid 

20 section of the ring is held in the atrioventricular groove o 
the posterior section of the annul us, it is nor necessary to 
suture the flexible section directly to the mitral valve 
annulus. As a result,- scarring of the annulus is 
substantially eliminated, thereby allowing the ring and 

25 annulus tc remain QeKibfe ir krfiniteivu As in ins n r:ea 1 
heart, this flexibility enables the mitral valve annulus to 
flex in several planes daring contraction and relaxation of 
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contour of the mitral valve annuiua. 

It . „u " Ot )-n K ' 

provide a method for performing on ennulopiasty that 
substantially eliminates scarring of toe rduucal valve annul US 
10 r ? s\o to t^otoo - ^ ,o ~" i^^^x^.j.v induce t <■> 
anno I op la sty- It is a further object of the present 

vent to p d.e a metho U| < 

ring that allows the .ring to maintain flexibility 
indefinitely, 

IS It is a further object of the invention to provide an 

annulopiasty ring that is flexible enough to allow the xuitral 
valve and annul us to flex through different planes,- yet 
positioned such that the shape and contour of a norroal - ; 
valve anouius is reestablished. 

20 It > c- =3 fothf: r e v. tie ;-f \ .,v \^ l ^ 

provide a flexible annuloplasty ring that does not crimp 
do r. i n g i rap 1 a o t a t no n . 

It is a further or,;: cot of the present invention to 
provide an annuloplasty ring that can no flexed in ail manner 

15 that the native mitral valve annul us flexes < 

It is a further object of the present invention to 
provide an annul pias ring d: ?:oo 1 impiantin 1 u 

S 
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ring that maintains flexibility of.' the ring :;:v: th« sitxal 
va 1 ve annuius inula fin i t e 1 y . 

5 .mi.airais.es scar r in > ( h/o a u i o 

tissue. 

It is a further object of the present invention to 

normal mitral value aruioius to allow fen: affective 
10 functioning of the valve. 

It is a further ofo;jeot of the present invention to 

provide an snnuiopiasty ring and net ton of implanting the 

ring that result in effective coaptation of the anterior and 

posterior leaflets of the mitral valve. 
15 It is a further of the press e o to 

provide an angioplasty ring and method of implanting an 

annulopiasty ring that no not. icpcOe the xucvement of the ief; 

ventricle's base when the ventricle is contracting arc; 

relaxing ' i lowing effect e fu::ot.v:rij th left 

20 ventricle. 

It is a further object of the present invention to 

provide an annu'iopiasty ring ana a re then of surgically 

implanting an annulopiasty ring that allow the base of th- 
is contracting and relaxing to alien effective functioning of 
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* * 1 - - ' e; i- < t 

provide an annuloplasty ring that allows the left ventricle 

to move nataradJ as ax u < 1 1 Ch tral 

v 1 t. oi ' lO - \ v I - of 

the left ventricle. 



a-maiopiaaty ring that hoes not: require e plurality of 
sutures along the pos eerier portion of the mitral valve 
1.0 annuius to secure the ring in place. 

It is a too tear object of the present invent ion to 
provide an annuiopiasty ring that can ee readily adjusted in 
size < 

It is a further object of the present invention to 
IS provide an annuiopiasty ring that can he readily adjusted in 
shape by adjusting the circumference of the ring, 

tt is a further object of the present invention to 
provide a kit for an annuiopiasty ring that reestablishes tn 
normal shape and contour of the mitral valve arsnaius. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

Figures !A -■ IF are cutaway' views of the heart as seen 

f :rm the atx s £ | posit i i dep ct g a pi - d method oi 

r:axo; n : a . o^ "u Vs .~ s , . y . - o: :u tic 
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ig ' - - - the 

mitral valve - ^ - •> of v - present invention in a 

Figure 38 ie e side new of the ni rural valve 
5 arnnlopiasty ring in a closed configuration, 

F a gu s an exploded vie* s t ^ < 

aruaniopiasty ring with needle. 

Figuu * si eras. ro s ss e vie i 

i v ^ r or en-.- oenrt _ ^ t; ■ . ^ > v 

10 with the annuioplasty ring ioplrnrsed therein. 

Figure S is a view of toe .aitral valve amiuioplasty ring 
in a aargical configuration. 

Figure 6 is a view of the antral valve - , o ^ ring 
in an open configuration, 

15 DETAILED DESCRIPTION 

eft venti s tber of th 

heart. Oxygenated blood from the lungs enters the left 
atria;:? and passes into the left vorrUieis through the antral 
valve. The blood is geared free; the left ventricle to the 
20 rest of the body. 

its shown in Figures I'A ~ IF. the ad oral valve ale. is a 

including a larger uvteri : leafie 32a and a ana ten 
posterior leaflet {33} . The leaflets open and close in 
25 v * - - - - - + » _~ -^tt 

side of the mitral valve {30; . Tee bass of each anterior (32) 



,V 10 £ V- t I U t i V 1 

annul us {34} , 

I: p r'lic n * ~ <. » < 

5 general plane or the annuins {34), The shape of the annuius 

valve (30), 'Mocking down" on the mitral 'valve annul us {34). 

The mitral valve annuius • 34} includes a posterior 
portion (35; and an anterior portion (36) . The anterior 
10 portion (353, also known as the inter~tr igone segment or 

segment . The posterior portion (35; of the anmrbus ;34; is a 
f e\ ouvi ( j.ne.r ^~ - u. C'r^c,^ - < < n 

proportion of the annnlus circumference than the anterior 
IS portion (36) - The right (37) and left (38) fibrous trigones 
mar* t < m s of th « all> straight egmerd m so. ne 
the intersection points between the posterior (35) and 
anterior portions (36) , 

20 sfer.rad emJ ti ~ s ' 3St i.ng (10) comprising 

the present invention. The ring (105 comprises a first 
section {11 } and a second section (15}. The first section 

s i c 2} and a < 1 < i 

second section (15? includes a proximal end {16} and a distal 
25 end (1?) . A means for siring the annaiopiasty ring I > 

~ ' t iccn; i inv.c . an 

outermost edge of trie second section' s distal end ( 17 ) The 
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annuiopiasry ring (10) also includes a detachable needle d2ud 
having a tip {72; and an attaching end {73} as shown in 

V * - - ~ > 1 s~ d . for 

5 joining the s riJ sta end 

of the second section and a second, means r. o :. joining the 
first end of the first section to the proximal end oi the 
second section. The ring (10) also comprises a third means 
„ v i t <■ ' t ro f > 

10 needle. 

second section., trie second no ana for joining the .first end of 
the first section to the proximal end of the second section, 

IS and the third means for joining the second end of the second 
section to the needle comprise fractional engagements. 

The frictiooai engagements include a hollow inner 
portion (IS) in the second section > having exterior 
openings at the proximal die} and distal (17; ends. The 

20 hollow- inner portion (19; can extend the entire length of the 
second section {15} or alternate! y, it can he limited to the 
ends (16, 17} of the second sacnon v > the hollow portion 
U. 9} i-~ ?n lane amete -op. lately eqi the 

25 first section % and also that is approximately equal to 
the outer diameter of the attaching end (73) of the needle 
(20.) . 
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9 \ ' t t r o * i >■ the c * o n { 1 5 

S end I ,e ^ ^ \ \ - u it f - ' , 

> d, - v - 1 - ^ , - „ _ ; •> <■ t v , 

s'Jhei; the ends U " ft irs x i re insert e 

* _ u cd u^o^'i.c kt , . f ,v 

portion ;19}, a fractional engagement is created between the 
10 respective inner and outer diameters which secures the ends 
of the sections (11, 15; together. Likewise, whet the 
attaching end (73} of the needle (20) is inserted through the 
exterior opening (71) into the hollow inner portion (19; of 
the distal end (!?}, the needle (20) is held within the 
.IS hollow inner portion (IS; by frietionai engagement. 

Although the first means for joining the second end of 
the first section to the distal end ox the second section, 
the second means for joining the first end or the first 

20 thir iearss re;: ;'; s th< e end er a second se i 

to ' s cnUsL i 

and separate typos ci e.eans could be used . 

The first and second (155 sections are elongated, 

In one pre f ex < =t sect i bow 

25 C£ leu- t ei - * ^ s->tcer regioi e box 0} is offset 
api < >" * . - ^ : e piaj di , 1 i 

f i rst il.2i and secce a e tstec ! • 
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; - - v a " - ' a . . > : | 

straight and does not have a bow, 

5 to maintain its rigidity indefinitely and also preferable 

£ I 1 . U t V I , t i i v - - v 

plastics. Also, other suitable materials of choice comic, be 

10 used, as weii. 

1'he material c t :•: is 

flexible and is capability of being affixed to the first 
section. Prefer-:; My, the material la mere or compatible 
with body tissues. Examples of materials that could be used 

IS for the second section include silastic, polyethylene, Dacroi 
and Teflon. Mso, other suitable materials of choice could 
be used, as well. 

The annul op las ty ring (10} of the present invention 
reestablishes the normal shape and contour to the mitral 

20 valve annuins (34 j . The first section ill) of the 

annuioplssty ring (10; is adjacent to the inter-t z igone 

~ r <; after implantation, as shown in Figures 1A - IF 

The curvature of the bow (70; is oriented to ccntom to the 

25 adjacent to t rt 1 Both >e firs u sect io 

(IX? and the inter- trigone section (3€> are substantially 
rigid. Since the inter- trigone section (36; does not 
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a - x i e v ^ t it 

? tore o ^ „ < — - v * _ ^ 

Fhe sec ?n -u i implant oo ad c<. r.o the 

5 posterior portion (35; of the annuius. Both fhe posterior 
pension (35; and the second section (15; are { > . - and, as 
a result, can flex and novo with the natural movements of the 

Furthermore, the method of lap lant.ine i anonicpi ssr.y 
10 within the fat. pad {40} of the atrioventricular groove '39), 
as shown in Figure 4, ensures that, the annul us and the second 
section US; of the ring (10; will remain flexible 
indefinitely. 

Referring again to Figures 1A ~ IF, the needle (20) acts 
iS as a leader guide to Implant the ring (10} in the proper 

around the mitral valve annuius {34} - The tip (72; of the 
needle is preferably a round- tip which is sharp enough to 
penetrate the tissue for implantation, yet blunt enough to 
20 mnneuv t i t « a i n > - 1 a 

critical areas. 

The siee and shape of the annulopiasty ring (10) can be 
adjusted. Using the measurement indicia (IS) on the second 

23 ot\ ^" * - ^ „ 

second section (15) can he removed by cutting, as shown in 
Figure lib By changing the length of the second section 
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(IS), the circumference of the annsiopiasty ring is also 
chanqe-i, 

first end of the first section to the procisaai end of the 
5 second section and t first :;os an s f o g \ s a end 
of t s sr i > 

secures the ends (12,- 1 3 ; of the first section (1.1; to ode 
respective ends (16, 1?; of the second section (15; co form a 
closed loop. In one or ef erred eoOsdimeni in which the first 
10 o s-.u V. \\t\ > o ' a t u, !>- < * t- 

n + < ( da t i , _ 1 

region of the first section " o e rovers; a? a 

substantial portion of the first section (11) . Alternately, 

15 the second end (1.3; of the first section ill) can be free and 
unattached while the distal, end Q7; of the second section 
(15) is attached to the needle (20; for performing the 
annuloplasty as shown in Figure 5. 

The length of the first section (11.) is shorter than the 

20 length of the second section (15; . The length of first 

section (11) can vary, but it is preferred that its length be 
no more than about 50-751 of the length of the inter --trigone 
section '36; of the si era! calve annul.es being repaired. Tee 



s uuie, 1 h- so - e s.vs t . _ ran. 

sectie? 5; , the t l ion - fi 
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Should b rel a - - D f the inter ~ t r ig 

- ve* v > \ <r ~ 

5 inter -trigone portion (36? , 

iengt - )?; can 2 - reiativ< 

to each other in order to achieve various' shapes for the 
>sed lo t mo.lot: sir ing For exa by 

? th? i rst ect l> r slal e t jth of 

30 the second section {15}, the angioplasty ring will become 
"flatter" as character iced by a shallot anterior to posterio 
distance. 

In one preferred crr,va...::.eo-.. of the present invention, 
the first section {11; has a length of approximately 1»S cm 
IS and an overall diameter of approximately 6 ma. The diameter 

a runti. us under repair and it precludes inadvertent de forma tie 
or breakage of the ring. 

26 T r * - 5 „ «. the 

intervals could he spaced at any deoirea distance, extenoiog 

for any desired length along the second section (15; . 

An 1 a c i i - alasty ring 1 1 0 } is 

25 first end (12) attached to the second section's proximal end 
{1-6}, The second end (13? of the first section ill; and the 
* " - - J " s ' V - - - - u ' a> vu f c,,hed 



15 



the Sirst end (12) of the first section ill; being attached 

second end. (13) of tns first section (II) being attached to 
5 the distal end di d of the second section (15). In the 

closed conf igura tier;, trie angioplasty ring (10) forms the 
closed loop. After tea annuiopdasoy procedure, the ring (10) 
is in its closed configuration. 

In Figure 5, the annalopiasty ring (10; of the present: 
10 v o . i „ > s ' ■< ^ o ; ^ 1 - w the 

first end (12) of the first section ill) is attached to the 
proxixtai end (16; of the second section (15) and the needle 
(20) is attached to the distal cod {11} of the second section 
(15). The second, end (13) ot the first section ill) is 
IS unattached. The surgical configuration is designated 
primarily for use during the angioplasty procedure. 

fitter the as ; 1 <, i , , > ^ * < 

Bd.gure lid the first section (II) is m alignment with the 

(34) adjacent to the aortic valve root. The inter- trigone 
section (36) which extends between the left (36) and right 

(3?) fibrous trigones is substantially rigid,- as is the first 
section (11) of the ring. The second section (15) is 
25 pria 1 Tipianfe tenor port io 3 N „ the 

annul as (3-b and within the fat pad bd:h of the 
atrioventricular groove (39; as shown in Figure 4. Along 
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with the posterior: pcrtiar. : i: ■ res annaics (?<;;, the 
second section US) is aliened to move and fiex freely with 
the movements of the heart. 

Referring to Figures lit •• IE, the annularies cy ring (ID) 
is installed adjacent to the mitral valve annuius (34; and 
within the fat pad (40} of the atrioventricular groove (39) , 
after t g i 10 s .Imp ed, t eco t is 

cut. .s. + aO o , ~ <• - s U 

(17) of the second section -la;; is then attached to the first 
section ill; . Preferably, the ring (10; is sutured to the 
so alux st ' a I ft ;:o.d tigs fibr< s ti rove a . However, 
this suturing raay bo avoided if deemed not necessary. 

To iiaplant the annul cola si y ring in a patient, the 
needle (20) is attached to the distal end ill) of the second 
section (IS) and. the first end (12) of the first section (11) 
is attached to the proximal end {16} of the second section 
(15),. as shown in the surgical configuration, of Figure ?. "in 
one preferred embodiment, the needle is attached by inserting 
its attaching end. (73) into the exterior opening {71} of the 
hollow inner portion (19} of the second section (15;, 

The tip of the needle (20) is passed through the 
endocardium (65) and the left atrial .myocardial wall (46) 
from the endocardial aspect at the right fibrous trigone 
(37 : , as shown in. Figure 1A, simultaneously pulling the first 
(11) and second (15) sections of the ring (10) behind it., 
such that a portion of the second section CIS) eventually 
passes throt lei myocard \i t 

17 
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•irection jost arte - ye 

annul us (34) . The tip of - needle (20) is passed around 
the outside curvature of the mitral valve annul us {34} and 
5 within the fat pad hs , : the at rioventri otd s sroooe 39}.. 
The needle < is roved ir. a clsckvise c.l. section towards the 
left fibrous trigone (38) , 

At is k , x ■■ 

is passed back through the left atrial myocardial wail (46; 
10 from the epicardium {60} and bach through the endocardium 
(65) at the left fibrous trigone (38), - thereby pulling the 
first section (11} into posit ion along the anterior portion 
{36} and pulling the second section il 3d into position within 
the atrioventricular groove {39} such that the second section 
15 {15} is adjacent to the posterior portion i3b} of the mitral 
valve aanulus {34}, as shown in Figure 1C. 

Referring to Figure ID, the annnlopiasty ring U0: is 
sized using the measurement indicia (18} to determine the 
appropriate length of the second section {15; and hence the 
20 appropriate circumference for the annoiopiasty ring (10} . 
The distal end {17} can foe cut to sise f if required, by 

prior to sizing and/or cutting of the second section {15} or. 
25 alternately, ir. tan remain attached to the ring { 1 0 ) during 
s i z ing and/' or cu 1 1 mg , 
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The distal end ill) of t 

T t .re J u r> c a 

one preferred embodiment as 

end {13} and distal end {17? 
S engagement wherein the second 
Hi; is inserted into the hoi 

second section, until the dis 

of the second section {15} ap 

center point en the first sec 
10 In v u • oo 

annuiopiasty ring, the proced 

wherein the tip {12} of the n 

through the endocardium {65} and the left atrial myocardial 

wail (46; from the endocardial aspect at the left fibrous 
IS trigone {38} and passed in a posterior direction 

substantially parallel to the annuios {34}, The needle 010} 

- > s a - 1 *■ , 3 

(34} to the right fibrous -trigone- {37}. Here, at the right 

20 through the left atrial myocardial wail N6} irons epicardium 
< and back throagn the endocardiori {65;. The procedure 
then continues as the above procedure is performed in the 
opposite, counterclockwise direction. 

After the annuiopiasty ring is in place sutures (60, 81} 
25 shown in Figure IF can be added to secure the annuiopiasty 
ring to the annulus, A plurality of sutures (80} can be used 
to fix the ring {10} to the inter- trigone section (36}, 
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preferably at tie left and rignt finrons trigones. Sines the 
n t e r - 1 r i g o x I in d 

5 with e sousal fie o * - + ft a >1 ,t 

movement of the .Left ventricle. 

In addition, at least one suture (81} may be used to fix 
the second section (15; within the atr biventricular groove 
=i L t _ - _ „ - > * i > 

10 ppag Che rmc ft e r ;? I far* 

(81) would preferably be located near the midpoint of the 

The preferred eimoodifiieats of the present invention allow 
the mitral valve annaius to maintain it;; normal flexure, 
15 which In turn enables the left ventricle to -novo in a normal 
manner as it contracts and relaxes. Furthermore, the method 
of implanting allows the annuiopiasf y ring and the snuulus, 
as well, to maintain flexibility indefinitely after the 
annuiopiasty, since it is not necessary to secure the ring in 
2C? place with a line of sutures through the mitral valve annul us 
tissue of the posterior portion. 

The ring further reestablishes the normal shape and 
o f *v i ' 1 uih< 

25 of the valve. Additionally,, the s.iww and shape of the ring 
can be adjusted < - sxiaptabl to different 

patients . 
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invention can be manufactured using a flexible, materia! • 

L " v. t * n - k. 1 k ^ 

5 itrai mulus luring relax £ e left e; « a.i 

ac ommodal ontt jn or the annul -a iui 
the left ventricle. In ether words, the annul us would & 
and contract, in addition to flexing, wx th the expansion 
contraction of the left ventricle, 
10 In another example, the tirat (11; and second (3 55 

and proximal (16) ends, -wherein the first section remains 
substantially rigid and the second section (15! remains 
flexible. The integral joining of the two sections can b 

t$ dans :-y coex w , r i s c; ^ othe> s I \ 
techniques of choice, 

Although the present invention has been described in 
considerable detail with reference to certain preferred 
versions thereof, other versions are possible. Therefore 

2(1 J 1 v * be 

limited to the description of the preferred versions 
conta i net herein . 
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I . a" a 

itient ■ s heart,, s axmuloplas 

(a) s first section for implanting adjacent to the 
5 valve; and 

- - v o - a 

2< the annuioplasty r in ; fi s where i said s end 
flexible section comprises a proximal end and a distal end 
10 and a weans for joining the distal end to a needle. 

3. The annuioplasty ring of claim l f further comprising a 

a^c o < ~~ v. * s , * v . f - *. 

4. The annuioplasty ring of claim 3, wherein said means fc 
joining the distal end to the needle comprising a frictions 

15 engagement ♦ 

5. The annuioplasty ring of claim 4, wherein said first 
section further comprises a first and second end, said firs 
and second ends having an outer diameter; 

said annuioplasty ring further comprising; 
20 (a) a first means for joining the distal end or the 

o\cl test i t , t: s i ov, e-*e o *- c 
first section; and 
ltd a second means for joining the proximal, end of the 
second flexible section to the first end of the 
25 first section. 
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6. - U . s o L-5 \ 0 „ x„ 
s>eans for -joining comprises & fractional engagement and s? 
second means for coming comprises a reactions! augagemmni 

7, The annuiopissty ring of. clem 6, wherein said outer 



and - . . „ ^ 1 ^ 

joining is between said inner' diameter or said hollow inns. 
t ^ r •• - i. 

* i N t 1 x ^ ^r > , -> 

means for joining is between said inner diameter of said 
hollow inner portion at said proximal end and said outer 
diameter of said first end, 

8. The aunulopiasty ring of claim. I , further comprising: 

(a) an open configuration wherein said first section 
attached to said second section by said second ms 
for joining and said second end of said first 
section aad said distal end or said second fiexib 
section are unattached; 

(b) a closed configuration wherein said first section 
attached to said second section by said first and 
second means feu joining, thereby forming a loop; 
and 

c ; a surgical configuration wherein said first sectr 
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is attached to t he needle by said mesne for joining 
said distal en a of . ; '. second : : . e o I e section to 
said need Is, 

9, The annuloplasty ring of. claim 4, whereon the distal end 
5 " " e < \ I - - > - i 

portion with an inner diameter approximately equal to the 
o i - < <■ „„ < , | s ■( t 

^ - - said 

it) 10. The annuloplasty ring of claim I, oherein said first 
section is rigid with first and second ends being 
substantially straight, said first section further having a 

11. The annuloplasty ring of claim 1, further comprising a 
15 means for sising the ring, 

121 A method for implanting an annulopiasty ring in a 
patient's heart,- comprising: 

in the tat pad of the atrioventricular groove of the heart; 
20 r ds ;> t id sect i i i i ? 

adjacent to the valve annulus; and 

~ ~ ~ j : ms ?d I cop 

includes a needle attached ::■ the flexible section. 
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14. The i - s of claim 13. wherein the steps of implanting a 

ox the atrioventricular grooms further comprises; 

inserting the tip of ine needle through the endocardium 
5 3 le. ^u' gyocard i v, i m. t nd rrdia.I 

aspect at ~ right fibrous tri gene; 

pas ing e nee and oort.io f t! a c la 
ring through the endocardium and the left stria! myocardial 
wail from the endocardial aspect, at the right fibrous 
IS) trigone; 

ring in a posterior direction, external to and parallel to 
the mitral, valve annul us; and 

inserting the tip of the needle through left atrial 
IS myocardial wall from the epi cardial, aspect and bach through 
the endocardium at the left fibrous trigone? 

passing the needle and a portion the annuloplasty ring 
back through the left atrial myocardial wall from the 
epicardi; pect - h the e 

20 left fibrous trigone, 

15. The method oi claim lag wherein positioning the rigid 

positioning the flexible section in a substantial 
parallel orientation with the posterior portion of the mitral 
25 valve anouiua, by pulling the needle; 
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valve root. 



aeoermining toe appropriate s.rre or. ooe annuxopv.as 
ring after ioo ; ar;r. ne ana posit leaving the ring and befo 



aethxK a;. 16,. .ft 

eta xg t\ i . ~> > -i ; a f f . e 

implanting and positioning the ring ami before determining 
the appropriate a : ze . 

15 18. The method of claim 16, wherein the step ox forming th< 
annuioplasty ring into a closed loop further comprises: 

joining a second end of the rigid section to a dista 
end of the flexible section by inserting the second end a • 
the rigid section into a hollow inner portion of the hist 
20 end of the flexible section. 

1.9, The method or claim 12,. farther compr ising; 

suturing the annoioplasty ring to the valve snnuius 
the left and right f moons trigones. 

2Co The method of claim lie further comprising; 



26 



WO 01/19292 



suulu-.Uk" the aumrlopi assy nr..; within the tat pad of the 
atrioventricular groove, 

P \ id ?.nnu.hc t 

(a) a first section; 
S ib) a second flexible section having a proximal end and 

a distal end; 

(c) a .means for joining tan distal end of the second 
flexible section to a needle. 

22. The kit for an angioplasty ring in claim 21, further 
10 comprising a needle having > attaching end with an outer 

diameter . 

23, ? f n. ki1 fo.i s.n e u Lop.: s.sl . v v. n >is , M 
said, means for joining the distal end to the needle 
comprising a fricticmal engagement.. 

IS 24 > The kit for an angioplasty ring in daisa 23, wherein 

said first section farther comprises 3 first end and a second- 
end, said first and second ends having an outer diameter, and 

r>- i > £c t 1 dicta! i i N - -e : . e 

m section to the second end of the first section; and 'e a 
jk \ < ' \ cud 1 , v* 

25. The kit for an snnuioplaety ring in clam it, wherein 
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frictions! engagement ,. said second flexible section includes 
3 - 1 1 v n i N e o - _ v < 5 a i d 

hoiiow inner portion having an inner diameter 
e~a - *• t ^ ,. u of 

5 the first section, 

for 1e iring is between said inner diameter or said hollow 
inner portion at said distal end and said outer diameter of 
said second e is 1 t of. said 

10 second aesas for joining is between eaid inner diameter o£ 

said hoiiow inner pontoon at said pro;.- In a. end and said outer 
diameter of said first end, 

26, The kit for an annuioplasty ring of claim 23, wherein 
tha distal end of the second flexible section further 
15 comprises a hoiiow inner portion with an inner diameter 

approximately equal to the oarer diameter of the attaching 

meai fa? oning t; distu < N die Owsen ssid 

inner diameter and said outer diameter of the attaching end. 

20 27. The kit for an annuioplasty ring of claim 21, wherein 
said second flexible section further comprising a means for 
sizing the ring, 

28. An aniielopiasty ring for use in an annuioplasty 
Svugrcvi. | s v. ,~ „ r ^uf *■ - r - o\, 

, - „ 1 1 - — „ * - c x ri<. \ni\u of 
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th eft rtriclo, the ml dti 
as nulus, wherein sai 

a first rigid section having a first end, a second and 
and a length,, said first arid second ends having an outer 
diameter; 

_ c . — >j t » v. i 
proximal end,- a length, a means for sirring the ring, and at 
least on ol nsr portion vol th < tenor e at 

the proximo 1 ana distal ends and an inner diameter; 

a round-tip needle having a tip and an attaching end 
with an outer diameter; 

a first means for joining the distal end of the second 
section to the second end of the first section; 

a second means for joining the proximal end of the 
second section to the first end of the first section? 

a third means for joining the distal end of the second 
section to the needle; 

wherein said outer diameters of the first section and 

equal to the inner diameter o K the ncliow inner portion and 
said length of said second flexible section is greater than 
said length of said first rigid section; 

said first means for joining comprising a frictions! 
e- => ei -n*- e > t ^ 

Patios at the distal end and the outer o 1 arena:: of tee 
i-vtv e i „^rs i - - ^ ... - " - p , 

r aiameter of tt 
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diameter of the first end; and said third reams for joining 

of the hollow inner portion at the distal one and the outer 
5 diameter of the attaching end oi v. ha needle; 

5 c o indicia on the distal end of the second section; 
said first rigid section is subetantiai.lv straight and 
farther comprises a bow positioned between the first and 
10 second ends; 

U) an open configuration defined by said first 
section being joined to said second section by said second 
means for joining, wherein the exterior opening and hollow 
15 inner portion at the proximal end of the second section 

receive the first end of the first section therein, the first 
end and the proximal end are held together by said frictions! 
engagement, and said second end and said distal end being 
unattached; 

20 (2) < i igura a defined b; a first 

section being joined to said second section and said needle 
by said second and third means for joining, wherein said 
exterior opening and hollow inner portion at the proximal end 
of the second section receive the first end of said first 

25 section -herein,- the lire: -o ; a- ; proxies end arc held 

together by said rr let renal engagement of said second raeans 
for joining and said distal, end of said second section, and 
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the exi eric 



e, es gag en-en 



o v . i i v , - v - firs 

end 15 the ex pening a 

the hollow inner portion at the proximal end of said sec 
section receive the hirst end of said first section ther 
the s = 
fricticeai engagement of said second means for joining, 
said exterior opening and the hollow inner portion, at th 
distal end of the second section receive the second end 
the first section therein, the distal end and the second 
are held by said fractional engagement of said first mea 
for joining; 

wherein said first rigid section for implantation 



the c i van r ice: a oc )ve - 

25. A method for imp lancing an annuiopiasty ring in a 
patient's heart to correct mitral insufficiency in x-a.c 
id.ch v?:^ ci"„j .a ;o > - <. > - hare 
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entricife; the eit I the 

steps comprising : 

flexible section attached at one end to a rigid 
^ u •> c . . . 1 - * end 



::tk..\:o,\ <; _ - - ' of 

the heart frore the endocardial aspect , at the 
right fibrous trigone; 

(3; passing the needle and a portion of the 

angioplasty ring through the endocardium and the 
left atrial myocardial wall of the heart from the 
endocardial aspect, at the right fibrous trigone; 

{4; passing the needle and a portion of the 

annuiopiasty ring in a posterior direction just 
external to and parallel to the mitral valve 
annul us; 

(5) passing the needle and a portion of the 

annuiopiasty ring around the outside of the raitrai 
valve annuius in the fat pad of the 

6trlover.tr i.e. r gro - ckwi re •> to 

the left .fibrous trigone; 
{€) inserting the tip of the needle back through the 
.ctt -n-^, ov , - , \,-. , a 1 '* t o^ . 1 o.: ,r 
from the epicardial aspect at the left fibrous 
trigone; 
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axunilopiasty ring back through the left atrial 

throy.qh trie end - - the let t ibrous 

trigone; 

(8S positioning the flexible section substantially 

parallel to a posterior portion 'of the mitral valve 
annul us; 

{9} aligning the rigid section along an anterior 
portion of the autre! valve annul us, 

(10) positioning the bow of the rigid section conforms 
to a contour of one mitral valve annul us adjacent 
the aortic valve root and further positioning the 
flexible section around a posterior portion of the 
mitral vale annul us; 

ill) detaching the needle from the flexible section; 

{12} determining the appropriate size of the 
annuioplasty ring; 

(13) cutting the flexible section of the annuiopiasty to 
the appropriate sise; 

{14? closing the annulopiasty ring by affixing the 

distal end of the flexible section to the second 
end of the rigid section by inserting the rigid 
section into the inner hollow portion of the 
flexible section; 

US} suturing the angioplasty ring to valve annul as 
vst.ru u due left ko; riem f;a,r on •= fr ;ones; 
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o t ' o _ 1 - i ■ of 

th i vaive annulus tc t ! tion c 

the anniiiopiasty ring, 

3D, A kit for an areiuiopiasty ring to be usee in an 
5 u > nt £ 1 v - ' > i * -> - 1 

insufficiency in a patient by restoring the mitral valve 

and ex i at emirs 

by the movement of the left ventricle >■ one mitral valve and 
he mitral x — \ > r I ^ - - - s ox jg 

10 comprises: 

a first rigid section having a first end, a second end,- 
a length and an outer diameter; 

a second flexible section having a distal end, a 

IS least one hollow inner portion with an exterior opening at 
the distal and proximal ends and an inner di snot or; 

a round-tip needle having a tip and an attaching and 
with an outer diameter; 

a first mesne for joining tee distal end of the second 
20 section to the second end of the first section; 

a second means for joining the proximal end of the 

a third means for joining the distal end of the second 
sect ion tc the needle; 
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said first means for joining comprising a fractional 
5 snga e = E beta >••>. toe inner Jisai i oil nne 

portion at the distal end and the outer diameter, or the 
second end wh< the two enc t Lned - eec 

f - > - ^ r , ^ _ _ > ^ , 

Kier di er ? ■> at the pr< 

10 end and the outer diameter o.t one first end when the two onus 

ai e *\c\w » > a - - i - ^ : 

fractional eneageiaent between the ' diameter of the 

hollow inner portion at the distal end and the outer diameter 

of the attaching end of the needle when the two ends are 
15 joined. 
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